PERSONALIZED AUDIO SYSTEM AND METHOD 



CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is a continuation-in-part of U.S. Pat App. No. 09/800,956, filed March 
8, 2001 (status Pending), which claims tiie benefit of U.S. Provisional Application No. 
60/187,894, filed March 8, 2000 (status Abandoned), both of which are incorporated herein in 
their entirety by this reference. 

BAckoROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention is generally related to systems for listening to music, and, more 
specifically, to a personalized audio system that gives a user of the system only limited control 
over the sound recordings that get played, but, nevertheless, plays the sound recordings that the 
user is likely to enjoy. 

2. Discussion of the Background 

Those that frequently listen to music broadcasters (e.g., conventional radio stations and 
other broadcasters of music) know all too well that the music broadcasters do not always play the 
songs that the listener wants to hear. This is due to the simple fact that music broadcasters must 
accommodate the tastes of a mass audience, and, as we all know, it is not possible to please all of 
the people all of the time. We each have our own unique likes and dislikes. 

One solution to this problem is to increase the number of radio stations and/or the number 

of cable stations that carry music, and thereby increase the likelihood that a listener will find a 

station that is playing a "good" song. However, this is not a practical solution because there is 

only a finite amount of bandwidth available to broadcast music, and this bandwidth is already at 

or near capacity. Further, it is prohibitively expensive to create additional bandwidth. 
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What is desired, therefore, is a system to overcome these and other disadvantages of 
conventional music broadcasting systems. 

SUMMARY OF THE INVENTION 

The present invention provides a system and method for creating personaUzed audio 
5 channels. The personalized audio channels according to the present invention play the sound 
recordings that a user is most Ukely to enjoy. According to the present invention, an audio 
channel profile is associated with each personalized audio channel. An audio channel profile 
contains information that is used in selecting flie sound recordings that are played by the 
personalized audio channel associated with the profile. 

La one aspect, the present invention provides a system and method for updating the audio 



channel profiles that are used to create the personaUzed audio channels. According to one 
embodiment, the method includes the following acts: receiving a broadcast sound recording over 
a conventional broadcast audio channel; playing the sound recording so that the user can listen to 
the sound recording; receiving an indication firom the user that the user likes or disUkes the sound 
recording and/or the artist that recorded the sound recording; and modifying at least one of the 



one or more audio channel profiles in response to receiving the indication. 

Further features and advantages of the present invention, as well as tiie structure and 
operation of various embodiments of the present invention, are described in detail below with 
reference to the accompanying drawings. 
20 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated herein and form part of the 
specification, illustrate various embodiments of the present invention and, together with the 
description, fiirther serve to explain the principles of the invention and to enable a person skilled 
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in the pertinent art to make and use the invention. In the drawings, like reference numbers 
indicate identical or functionally similar elements. Additionally, the left-most digit(s) of a 
reference number identifies the drawing in which the reference number first appears. 

FIG. 1 is a diagram of a conventional music broadcasting system. 

FIG. 2 is a diagram of personalized audio listening system, according to one embodiment. 

FIG. 3 is an illustration of a channel profile, according to one embodiment. 

FIG. 4 is an illustration of a playUst, according to one embodiment. 

FIG. 5 is an illustration of a wanted list, according to one embodiment. 

FIG. 6 is an illustration of a GUI page for enabling user 1 10 to select an audio channel to 
Usten to, according to one embodiment. 

FIG. 7 is an illustration of a GUI page for enabling user 1 10 to activate predefined audio 
channels and to create new audio channels, according to one embodiment. 

FIG. 8 is an illustration of a GUI page that is presented to user 1 10 after user 1 10 selects 
an audio channel to hsten to, according to one embodiment. 

FIG. 9 is a flow chart illustrating a process, according to one embodiment, performed by 
device 202 in response to user 110 selecting to listen to an available, active channel. 

FIGS. 10-14 and FIGS. 26-28 illustrate processes that are performed by a consumer 
device in response to a user of the device selecting to hsten to an available, active audio channel. 

FIG. 15 is an illustration of a GUI page for enabling user 1 10 to personalize an audio 
channel, according to one embodiment. 

FIG. 16 is an illustration of a genre equalizer for enabling user 1 10 to specify the genre 
percentages, according to one embodiment. 

FIG. 17 is an illustration of three style equalizers, according to one embodiment. 
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FIGS 18-22 are flow charts illustrating various processes than can be used to add sound 
recordings to local sound recording library 216. 

FIG. 23 is a flow chart illustrating a process for updating a wanted list, according to one 
embodiment. 

FIG. 24 is an illustration of a state stable, according to one embodiment. 

FIG. 25 is an illustration of the library catalogue, according to one embodiment. 

FIG. 29 is a flow chart illustrating a process, according to one embodiment, that enables 
the user to modify one or more audio channel profiles by rating songs and/or artists while 
listening to a broadcast audio/video channel. 

FIG. 30 is a flow chart illustrating a process, according to one embodiment, for 
implementing step 2908 of process 2900. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 1 is a diagram of a conventional music broadcasting system 100, As shown in FIG. 
1, there is illustrated a music broadcaster 102 broadcasting sound recordings (e.g., songs) over 
three stations (stations A, B, and C) to listeners 1 10(1)-1 10(N). For the sake of simplicity, we 
can assume station A is devoted to Altemative music, station B is dedicated to Jazz, and station 
C is devoted to Classical music. Also for the sake of simplicity, FIG. 1 only shows a single 
music broadcaster. However, it is well understood that there could exist a number of music 
broadcasters like broadcaster 102, and that music broadcaster 102 may broadcast music over 
fewer or more stations than that shown. Additionally, broadcaster 102 may employ many 
networks and/or systems to broadcast music to listeners 110. Such networks/systems include: 
satelUte networks, cable television networks, the Intemet, conventional radio towers, and other 
like networks and systems. 
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Music broadcaster 102 has a master sound recording library 104 that contains a collection 
of sound recordings that are available to be broadcast to the listeners 1 10. Additionally, music 
broadcaster 102 has three playhsts 1 12, 1 14, and 1 16. Each playlist is associated with one of the 
stations A, B, and C. As its name implies, a playlist contains an ordered list of sound recording 
identifiers (e.g., song titles) that identify the sound recordings that are to be broadcast to Usteners 
1 10. Music broadcaster 102 uses the playlists to determine which sound recordings to select 
from sound recording library 104 for broadcast to Usteners 1 10. For example, the music 
broadcaster 102 may broadcast the sound recordings listed in the playlist in the order in which 
they are listed. The playlists may contain a day's worth of sound recordings, in which case, 
every day a new playlist is generated so that the music broadcaster 102 does not broadcast the 
same sound recordings in the same order two days in a row. 

Listeners 110 each have at least a receiver 106 for receiving one of the stations of music 
and sound reproducing equipment 108 for reproducing the received music. Because each station 
of music is necessarily broadcast to each listener 1 10, music broadcaster 102 must select sound 
recordings to broadcast that will be favorable to a wide audience. In other words, play- lists 112, 
1 14, and 1 16 each contain a list of sound recordings that are expected to be enjoyed by a mass 
audience, rather than any particular listener 110. 

Because of bandwidth limitation problems, it may be too costly for music broadcaster 
102 to create a personalized audio station for each listener 1 10. Thus, there may be times when 
broadcaster 102 is not broadcasting any sound recordings that a Ustener 1 10 prefers to receive. 
The system shown in FIG. 2 is designed to overcome this problem. 
Personalized Audio System 200 

FIG. 2 shows a functional block diagram of a personalized audio system 200 designed to 
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enable listener 110 (also referred to as viser 1 10) to listen to and create one or more 
"personalized" audio channels. A personalized audio channel may be similar to a conventional 
radio station in that the listener does not directly control the contents of the audio channel's 
playlist nor does user 110 have a means to view or otherwise determine the set of songs specified 
5 in the playUst. For example, user 110 does not control what songs get played when. But, unhke 
a conventional radio station, which plays the sound recordings that have a high likelihood of 
being enjoyed by a large audience, a personalized audio channel plays the sound recordings that 
' : have a high likelihood of appealing to user 110. 

A personaUzed audio channel can be a music channel, an information channel, or a 
JO combination music/information channel. A personalized music channel may be designed to play 
g only the music or songs that have a high appeal to the individual listener. Similarly, a 
Hi personalized information chaimel plays sound recordings that contain information (e.g., stock 
quotes, sports news, wealher information, etc.) that user 110 wants to hear. 

Audio system 200 includes a consumer device 202 (also referred to as personal audio 
^ device 202) and (optionally) a remote server 280. 
gi Consumer Device 202 

A block diagram of consumer device 202, according to one embodiment, is illustrated in 
FIG. 2. In the illustrated embodiment, consumer device 202 includes one or more receivers 210 
that are operable to tune to a particular broadcast audio or audio/video channel, a network 
20 transmitter or interface 2 1 1 for transmitting signals to other computers (such as server 280), a 
data processing unit 212, a persistent storage device 214, a user interface 220, a decoder 222, an 
amplifier 224, and a removable storage drive 276 (e.g., floppy disk drive or CD ROM drive). 
Any one or a combination of the following components may be optional: receiver 210, 
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transmitter 211, storage device 214, decoder 222, ampliiaer 224, and storage drive 276. 

Receiver 210 can be any device that can receive a data stream. For example, it can be 
any one or a combination of the following: a radio frequency (RF) receiver for receiving data 
streams broadcast by radio waves, a cable-tv receiver for receiving signals transmitted through 
an analog or digital cable-tv system, a satellite receiver for receiving signals transmitted by 
satellite, a network receiver for receiving data streams transmitted through a network (e.g., the 
Internet), etc. It is also contemplated that receiver 210 can function to transmit data as well as 
receive data, in which case separate transmitter 21 1 may not be needed, in which case device 210 
is a transceiver. 

Data processing unit 212 is adapted to control the operation of personal audio device 202 
through a software program 250. Data processing unit 212 may include one or more 
programmable processors and memory (e.g., RAM and ROM) for storing data and software 
program 250. Based on the detailed description of the fimctionality of device 202 given below, 
one skilled in the art is able create program 250. 

User interface 220 allows user 1 10 to interact with audio device 202. User interface 220 
includes input devices (e.g., keyboard, mouse, infi-ared remote control, etc.) for user 110 to input 
commands to processing unit 212. Additionally, in one embodiment, user interface 220 includes 
a display screen for displaying a graphical user interface (GUI), which is generated by program 
250, that enables user 1 10 to input commands and make selections. The display screen may be a 
standard television monitor, a standard computer monitor, or any other display device that is 
capable of displaying a user interface. 

Storage device 214, in one embodiment, stores one or more sound recordings (referred to 
as local sound recording library 216). Preferably, to prevent theft and/or copyright violations and 
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for other security reasons, each sound recording not owned by user 1 10 is encrypted and/or 
watermarked before the sound recording is placed in the library 216. User 1 10 may be 
considered to own a sound recording in the cases where the user has either purchased the sound 
recording or otherwise has unrestricted possession of the sound recording, 
5 Storage device 214, in one embodiment, also stores a library catalogue 217. Catalogue 

217 maintains a list of each sound recording that is in local sound recording library 216. FIG. 25 
illustrates one embodiment of library catalogue 217. In this embodiment, for each sound 
recording in library 216, catalogue 217 keeps track of the genre(s) and style(s) to which the 
sound recording belongs and also keeps track of whether or not user 110 owns the sound 

JO recording. 

O 

Q In one embodiment, device 202 may be a cable-tv set-top box or implemented within a 

^ cable-tv set-top box, server 280 is a "head-end sever" (i.e., located at a cable system head-end ), 

Si 

W and device 202 communicates with server 280 through the a cable-tv transmission system. 
Features and Operation Of Consumer Device 202 

1 i: 

2 As appreciated by one skilled in the art, the features and operations described below are 
Si illustrative and not mean to limit the invention. 

m 

Preferably, consume: device 202 does not provide any of the features described below 
unless "authorized." In one embodiment, user 1 10 is authorized only if user 110 subscribes to a 
service provided by music broadcaster 102 or pays a certain sum money to a seller of consumer 
20 device 202. 

Through user interface 220 and a software program 250, an authorized user 110 can 
perform a number of operations. User 110 can select to listen to a particular audio channel, 
modify or delete an existing audio channel, and, most importantly, create one or more 
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personalized audio channels. In one embodiment, user 110 can also use a separate computer 299 
to modify and delete existing audio channels and to create new audio channels, provided that 
computer 299 is able to communicate with remote server 280 or device 202. 

FIG. 6 illustrates a user interface page 600, according to one embodimrat, from which 
user 1 1 0 can (1) select an available, "active" channel to Usten to, (2) activate additional channels, 
(3) modify an active channel, and (4) delete an active channel. An active channel is an audio 
channel defined within device 202 that user 1 10 may select to Usten to. In contrast, an inactive 
chaimel is an audio channel defined within device 202 that user 110 may not select to listen to. 

Page 600 includes a text window 602 for listing the active audio channels. Page 600 also 
includes a Usten-button 603, an activate-button 604, a modify-button 606, a delete-button 608, 
and an off-button 609. Lti one embodiment, the first time user 110 uses device 202, there are no 
active audio channels, so the first step for user 110 is to activate one or more audio channels. 
User 110 performs this fimction by first selecting activate-button 604. 

In response to user 1 10 activating button 604, a page 700 (see FIG. 7) is displayed to the 
user. Page 700 is referred to as the "activate audio channels page." From the activate audio 
channels page 700, user 110 can activate one or more audio channels and, more importantly, user 
110 can create a personalized audio chaonel. The process of creating a personalized audio 
chaimel is described further below witii reference to FIGS 15-17. 

Referring now to FIG. 7, a text box 702 Usts all of the audio chaimels that are defined 
within device 202. These chaimels may include pre-loaded and user-created audio channels. 
Device 202 may be pre-loaded with a variety of audio channels defined by a service provider 
(such as music broadcaster 102). The pre-loaded audio channels are identified according to the 
type of music and/or information associated with the channel. For example, as shown in page 

Attorney Docket No.: 14688-505 9 



700, the following six pre-loaded music channels were pre-loaded: (1) Rock, (2) Jazz, (3) Blues, 
(4) Alternative, (5) Country, and (6) Top-40. The pre-loaded audio channels may be 
personalized by user 1 10 as described herein. 

When an audio channel is pre-loaded into device 202, in one embodiment, an audio 
channel profile 219 associated with the predefined audio channel is created and stored in storage 
device 214 or on remote server 280. Each pre-loaded and user-created audio channel in system 
200 has a profile 219. A profile 219 contains profile information that is used in selecting the 
sound recordings that are played by the audio channel to which the profile 219 belongs. Profile 
information includes information related to or concerning a user's sound recording preferences. 
Profiles 219 are described in greater detail fiirther below with reference to FIG. 3. 

Additionally, in other embodiments, when an audio channel is pre-loaded, a plurality of 
sound recordings that match the audio channel's profile 219 are placed in library 216, the library 
catalogue 217 is appropriately updated, and/or a playUst 218 and/or a wanted Ust 215 associated 
with the audio channel is created and stored in storage device 214. PlayUsts 218 and wanted Usts 
215 are described in greater detail further below with reference to FIG. 4 and FIG. 5, 
respectively. 

To activate one or more audio channels listed in window 702, user 1 10 selects one or 
more of the audio channels by placing a mark in one or more of the boxes adjacent to the audio 
channels and then selects done-button 706. In response to user 110 activating done-button 706, 
device 202 determines which of the listed channels were selected and then changes the state of 
the selected channels fi:om in-active to active. 

In one embodiment, device 202 maintains a state table 2400 (see FIG. 24) to keep track 
of the state of each defined audio channel. State table 2400 includes a number of records 2402 
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equal in number to the number of audio channels defined in the system. Each record 2402 
includes three fields. The first field stores the name of an audio channel, the second field stores a 
playlist 218 identifier, a profile 219 identifier, and/or a wanted Ust 215 identifier that identifies 
the playlist 218, the profile 219, and/or the wanted list 215 associated with the audio channel, 
respectively. The third field stores a state identifier to identify the state of the channel. 

Referring back to FIG. 6, page 600 enables user 1 10 to select to listen to an "available" 
active audio channel. In one embodiment, one or more of the active audio chamels listed in 
window 602 may not be "available." For example, an active audio channel may not be available 
if device 202 does not have a receiver 210 and/or transmitt^ 21 1 and local sound recording 
library 216 does not contain a sufficient number and/or variety of soimd recordings that match 
the profile of the audio channel. For instance, if a playlist that conforms to the Digital Millenium 
Copyright Act (DMCA) (or some other statute, regulation, or contract) cannot be created for a 
certain active audio channel because library 216 does not contain a sufficient number and/or 
variety of sound recordings that match the profile of the audio chaimel, then the audio channel 
may be "unavailable." Methods for adding sound recordings to library 216 for the purpose of, 
among other things, changing the status of a channel firom unavailable to available are described 
fiirther below with reference to FIGS. 1 8-22. 

In one embodiment, user 110 listens to an "available" active audio channel by selecting 
one of the available, active audio channels listed in window 602 and then activating a Usten- 
button 603. After user 110 selects an available channel and activates listen-button 603, device 
202 plays one or more sound recordings that match the profile of the selected audio channel and 
a user interface page 800 (See FIG. 8) is displayed to user 110. 

In one embodiment, fi'om user 1 lO's perspective, listening to an audio channel is very 
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similar to listening to a conventional radio station. What we mean by this is that when listening 
to an audio channel, user 1 10 has no direct control over which songs get played and, in most 
cases, user has no way of determining the next song that is to be played. 

User 1 10, however, has indirect control over which songs get played because user 110 
has direct control over a channers profile and a channel's profile specifies, among other things, 
the types of sound recordings that the channel plays at least a majority of the time. Thus, user 
110 can specify that a particular audio channel should play Hard Rock songs and/or other songs 
matching other characteristics (e.g., tempo) at least a majority of the time, but user 1 10 can not 
specify that a particular set of Hard Rock songs will be played in a particular order at any desired 
point in time. In other words, user 1 10 has no direct control over the audio channel's playlist or 
the process through which the audio channel selects songs to be played. 

There is at least one exception to the above rule. User 110 may specify that a particular 
set of sound recordings is played in a particular order at a particular time if, and only if, user 1 10 
owns a copy of each sound recording in the set. 
5 Referring now to FIG. 8, page 800 is exactly like page 600 except that additional 

command-buttons and a meta-data display area 850 are included in page 800. The additional 
command-buttons include the following: a next-button 802, a purchase-button 804, a more- 
button 806, a like-button 808, and a dislike-button 810. 

As is appreciated by those skilled in the art, user interface pages 600, 700, and 800 are 
not the only user interfaces that can be employed in the present invention. Thus, it is understood 
that page 600, 700 and 800 are used merely to illustrate an embodiment of the invention and not 
to limit the invention. 

FIG. 9 is a flow chart illustrating a process 900 performed by device 202 in response to 
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user 110 selecting to listen to an available, active channel. Process 900 begins in step 902, where 
device 202 selects a sound recording based on the channel selected by user 1 10. In one 
embodiment, in addition to the selection of the sound recording being based on the channel 
selected by user 110, the selection is also based on one or more provisions of a statute, 
5 regulation, or contract (e.g., the DMCA). More specifically, in one embodiment, the audio 
system may select and play sound recordings for user 1 10 in such a manner that the use of the 
audio system by user 110 falls within a statutory compulsory license provision(s). 

hi an embodiment where the selected sound recording is in local sound recording library 
216, the selected sound recording is retrieved firom storage device 214, otherwise the selected 
iO sound recording may be transmitted from server 280 to device 202. 

g Ih step 904, device 202 then determines whether it can pre-announce the sound recording, 

ffl Pre-announce means to audibly and/or visually inform user 110 of the title and artist of the 
selected sound recording prior to reproducing the sound recording for user 110. If it can pre- 

i \: 
TPS!' 

1^. announce the sound recording it may be allowed to pre-announce it (step 906), otherwise control 
P$ passes to step 908. 

Q Preferably, if the selected sound recording is a song or other type of music, device 202 

pis 

can not pre-announce the sound recording, unless so domg does not 'Sdolate" a law (statute or 
regulation) or contract. By violate we mean not conforming to one or more provisions of a 
statute or regulation or contract. Thus, for example, to ensure that device 202 does not violate 
20 the DMCA, device 202 might limit pre-announcements to only those music sound recordings 
that are owned by xiser 1 10. hi one embodiment, device 202 determines which sound recordings 
that are owned by user 1 10 by examining Ubrary catalogue 217, which, as mentioned earUer, 
keeps track of which songs in library 216 are owned by user 110. 
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In step 908, device 202 plays the selected sound recording for user 1 10 to hear. While 
the sound recording is being reproduced for user 1 10, device 202 performs steps 910-924. M 
step 910, device 202 determines whether the sound recording selected in step 902 is finished 
playing. If it is, control passes back to step 902, otherwise control passes to step 912. 

In step 912, device 202 determines whether user 1 10 has selected one of the buttons 802- 
810 or has selected off-button 609 or has selected to Usten to a new audio channel. If no button 
is activated and if user 110 hasn't selected to Usten to a new audio channel, control passes back 
to step 910, otherwise control passes to step 912 (next-button activated 802 or user 1 10 has 
selected to Usten to a new audio channel), step 914 (purchase-button 804 activated), step 918 
(more-button 806 activated), step 920 (like-button 808 activated), step 922 (dislike-button 810 
activated), or step 924 (off-button 609 activated). 

If user 110 selects next-button 802 or user 110 selects to listen to a different audio 
channel (e.g., user 110 selects a new audio channel fi-om box 602 and then activates Usten-button 
603), device 202 stops reproducing the current sound recording (step 912). Control then passes 
back to step 902 where another sound recording is selected based on the currently selected audio 
channel. 

In one embodiment, user 1 lO's use of next-button 802 may be Umited. For example, in 
one embodiment, user 110 may only activate next-button 802 a predetermined number of times 
in any given predetermined time interval. If user 1 lO's activation of next-button 802 causes this 
Umit to be exceeded, then device 202 wiU not skip to the next soimd recording in response to the 
activation, as it normally would. A reason for this feature is to ensure that the set of sound 
recordings that are played for user 1 10 do not violate the DMCA. 

If user 110 selects purchase-button 804, user 110 wants to purchase a copy of the sound 
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recording that is currently being played. In one embodiment, after user 110 selects purchase- 
button 804, device 202 communicates with a remote server to verify that the user is qualified to 
make the purchase (e.g., does the user have enough money is his or her account) (step 914). If 
device 202 determines that user may purchase the sound recording that was playing when 
purchase-button 804 was activated, control passes to step 916, otherwise control passes back to 
step 910. In step 916, device 202 may create a decrypted copy of the sound recording for user 
1 10 to listen to whenever the user so desires. That is, device 202 may allow user 1 10 to Usten to 
any one of the sound recordings that user 1 10 has purchased at anytime. 

If user 1 10 activates more-button 806, user 1 10 wants to hear more soxmd recordings that 
are like the current sound recording being played. In response to activation of more-button 806, 
device 202 updates appropriately the profile 219 of the currently selected audio channel (step 
918). If the profile 219 is stored in storage device 214, device 202 updates the profile 219 
directly. Otherwise, if the profile 219 is stored on server 280, device 202 transmits an update 
profile message to server 280. In this case, the update profile message indicates that user 110 
selected more-button 806 and contains a sound recording identifier that identifies the current 
sound recording being reproduced. In one embodiment, whenever profile 219 is updated, a new 
playlist 218 and/or wanted list 215 corresponding to the selected audio channel is generated and 
stored in storage device 214. 

If user 110 activates Uke-button 808, user 110 wants to add the sound recordmg being 
played to his or her Ust of most favorite sound recordings (e.g., to favorite sound recordings table 
304). In response to activation of like-button 808, device 202 updates appropriately the profile 
219 of the currently playing audio channel (step 920). If the profile 219 is stored in storage 
device 214, device 202 updates the profile 219 directly. Ottierwise, if the profile 219 is stored on 
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server 280, device 202 transmits an update profile message to server 280. In this case, the update 
profile message indicates that user 1 10 selected like-button 808 and contains a sound recording 
identifier that identifies the current sound recording being reproduced. 

Advantageously, in one embodiment, user 110 can indicate the degree to which he or she 
likes the sound recording that is playing. In one embodiment, user 110 indicates the degree to 
which he or she likes the sound recording that is playing by the number of times user 1 10 
activates like-button 808 while the song is playing. For example, if user 110 likes the song that 
is playing a great deal, uso: 1 10 might activate like-button 808 three times in quick succession. 
Whereas, if user 1 10 likes the song that is playing, but only likes it a small degree compared to 
other songs he or she likes, user 110 might activate like-button 808 only once while the song is 
playing. The appropriate profile 219 is updated to reflect the degree to which the user likes the 
song that is playing. In another embodiment, user 110 indicates the degree to which he or she 
likes the sound recording that is playing by the length of time that user 110 holds down like- 
button 808. For example, if user 1 10 Ukes the song that is playing a great deal, user 1 10 would 
hold down tiie like-button 808 for a longer period of time than if user 1 10 only liked the playing 
song a little bit. 

If user 110 doesn't want to hear the current sound recording ever again, he or she can 
select dislike-button 810. In response to activation of dislike-button 810, device 202 stops 
reproducing the current sound recording and updates appropriately the profile 219 of the 
currently playing audio channel (step 922). That is, device 202, at a minimum, adds the playing 
sound recording the user 1 lO's list of least favorite sound recordings. If the profile 219 is stored 
in storage device 214, device 202 updates the profile 219 directly. Otherwise, if profile 219 is 
stored on server 280, device 202 transmits an update profile message to server 280. In this case. 
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the update profile message indicates that user 1 10 selected dislike-button 810 and contains a 
sound recording identifier that identifies the current sound recording being reproduced. After 
step 922, control passes back to step 902 where another sound recording is selected and 
reproduced. 

In one embodiment, user llO's use of dislike-button 810 may be limited. For example, 
user 1 1 0 may only activate dislike-button a predetermined number of times in any given 
predetermined time interval. If user 1 lO's activation of dislike button causes this limit to be 
exceeded, then device 202 will not skip to the next sound recording in response to the activation, 
as it otherwise might A reason for this feature could be to ensure that the set of sound 
recordings that are played for user 1 10 do not violate (i.e., conforms to) the DMCA. 

When user activates ofif-button 609, process 900 ends (step 924). 

Preferably, in performing step 902, the sound recordings may be selected "intelligently." 
For example, the sound recordings are selected such that the resxilting set of selected sound 
recordings "matches" the profile of the selected audio channel. That is, if the audio channel is 
specified as follows: 40% Rock genre (30% Hard Rock and 10% Light Rock) and 60% 
Altemative genre, then the resulting set of selected sound recordings should closely conform to 
this specification. 

Additionally, tiie sound recordings can be selected to not only match the profile of the 
audio channel, but also to conform to any statutory, regulatory or contractual requirement that 
governs the broadcasting of sound recordings. For example, if there is a requirement that all 
songs not owned by the listener are not allowed to be played more than once within a certain 
time interval (e.g., you can't play a song more than once within any given hour), then device 202 
will be configured so as not to violate this requirement when it selects songs for reproduction in 
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Step 902. La short, device 202 can be programmed to ensure that device 202 does not violate any 
statutory, regulatory or contractual requirement, such as the DMCA. 

As an additional feature, user 110 may have no direct control over which songs are 
selected in step 902. All that user 1 10 might directly control is an audio channel's profile, which 
5 merely gives user 110 indirect control over which songs are selected in step 902. That is, by 
having direct control over an audio channel's profile, user 110 may influence which songs are 
selected in step 902, but can not directly control which songs will get selected. Further, user 110 
has no way to determine which songs will get selected. With these features, listening to an audio 
chamel may be just like listening to a conventional radio station in terms of not knowing what is 

00 going to be selected next to be played. 

3 Playlists 



Preferably, to facilitate the selection of songs in step 902, there exists a personalized 
playlist 218 for each active audio channel defined within system 200. That is, in one 
embodiment, each active audio channel has an associated playhst 218. As shovm in FIG. 2, 
playlists 218 can be stored either v^thin consumer device 202 or on server 280. 



A personalized playlist 218 includes a list of sound recording identifiers that identify 
sound recordings that have a high probability of being enjoyed by user 110. The sound 
recordings identified in a playlist 218 may have a high probability of being enjoyed by user 1 10 
because, at the least, a majority of the identified sound recordings "match" (or "fit") a profile 
20 219 belonghig to the audio channel to which the playhst is associated and user 1 1 0 has control 
over the contents of the profile. In one embodiment, all of the identified sound recordings match 
tiie profile 219. A playlist 218 "matches" or "fits" a profile 219 if at least a majority of the 
sound recordings identified by the playhst match or fit the profile. 219. 
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Preferably, user 110 can not directly access any playlist 218. That is, user 110 should not 
be allowed to view or otherwise determine the contents of any of the playlists 21 8. In one 
embodiment, this is accomplished by encrypting each playlist 218. Thus, in a preferred 
embodiment, software program 250 may have the key to decrypt a playUst but user 110 does not 
At least one exception to this rule is that user 1 10 may have direct access to a playUst 218 if user 
110 owns a copy of each sound recording identified in the playlist 218. 

FIG. 4 illustrates the information contained in an exemplary playlist 218. As shown in 
FIG. 4, playlist 218 contains a Ust of sound recording idratifies. Each sound recording identifier 
uniquely identifies a sound recording. As mentioned above, in one embodiment, each sound 
recording identifier uniquely identifies a sound recording that matches the profile 219 of the 
audio channel to which the playUst is associated. A sound recording can be any type of audio 
recording, such as a music recording, a song recording, or a recording of an audio news segment. 
Meta-data is preferably associated with each sound recording identifier. Preferably, the meta- 
data includes such information as the name of the artist(s) who created the sound recording, the 
name of an album on which the sound recording is recorded, the title of the sound recording, etc. 
Meta-data associated with a particular sound recording may be displayed to user 1 10 in display 
box 850 when the particular sound recording is played by device 220. 

In one embodiment, a playlist generator 288 is provided to create for each active audio 
channel a playlist 218 that matches the active audio chaimel. In other embodiments, the playlists 
218 may be created by a professional audio programmer or combination of a playUst generator 
288 and programmer. PlayUst generator 288 may be instaUed in device 202 or in an extemal 
computing device, such as server 280 or PC 299, and is preferably implemented in software. As 
one skilled in the art wiU appreciate, the operation of playlist generator is same whether it is 
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installed in server 280, PC 299 or other external computing device, and thus only the 
embodiments where playlist graerator is stored in server 280 or device 202 are described, for the 
sake of brevity. 

In generating a playlist 218 tiiat is associated with a particular audio channel, playUst 
generator uses the particular audio channePs profile 219, Thus, if playUst generator is installed in 
server 280 and not on device 202, and the profiles 219 are stored in device 202 but not on server 
280, then before playlist generator 288 can generate a playlist 218 to be associated with a given 
active audio chaimel, device 202 must first transmit to server 280 the audio channeFs profile 
information 219. In this embodiment, after the playlist 218 is generated, server 280 transmits the 
playUst 218 to device 202. 

In one embodiment where a local sound recording library 216 is stored in storage unit 
214, each playlist 218 may be constructed so as to contain only sound recording identifiers that 
identify a sound recording that is in library 216. Thus, in this embodiment, playlist generator 
288 uses the information in catalogue 217 in conjunction with a profile 219 to create a playlist 
218. Consequently, if playlist generator is mstalled in server 280 and not on device 202, then 
before playUst generator 288 can generate a playUst 218, device 202 must first transmit to server 
280 library catalogue 217. 

Each playUst 218 created by playUst generator 288 preferably matches the profile that is 
used in creating the playlist. So, for example, if playUst generator 288 creates a playUst 218 
using a profile that indicates that artist ABC is one of the user's least favorite artists, then playlist 
218 might not contain any soxmd recordings fi-om artist ABC. Similarly, for example, if the 
profile indicates that one of user 1 lO's favorite songs is "Let it Be" by the Beatles, then this song 
may be included in the playUst 218. Also, as anyone skilled in the art can appreciate, a profile 
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219 may include preferences for other characteristics, such as tempo. 

As an additional feature, playlist generator 288 or the programmer that creates playlist 

218 can create the playlist 218 so that for each sound recording identified in the playhst 218 
there is provided an indication of whether or not the identified sound recording may be pre- 

5 announced. 

Audio Channel Proffles 219 

Each active audio channel has as an associated channel profile 219. As discussed above, 
the profile 219 belonging to an audio channel may be used, in one embodiment, to create the 
playlist 218 associated with the audio channel. In certain embodiments, the channel profiles 219 
|0 may be stored in storage device 214. In other embodiments, profiles 219 may be stored on server 
U 280. 

Referring to FIG. 3, an exemplary audio channel profile 219 is illustrated. The profile 

219 illustrated in FIG. 3 belongs to a music/information channel, as opposed to an all music 
channel or an all information chamel. Channel profile 219 contains chaimel specification 
information for flie music/information channel. 

p As shown in FIG. 3, the channel specification information, according to one embodiment, 

may include a table of one or more music genres ("genre-table" 301) with corresponding genre 
percentages, and, for each Usted genre, it may include a table of styles associated with the genre 
("style tables" 302) and corresponding style percentages. Profile 219 additionally may include a 

20 favorite artists table 303, a favorite sound recording table 304, a least favorite artists Ust 305, and 
a least favorite sound recordings list 306. Favorite artists table 303 includes two columns. One 
column is for identifying an artist and the other column contains an integer value between and 
including the numbers 1 and 3. This column represents the degree to which user 110 likes the 
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corresponding artist. A value of 1 means user 110 likes the corresponding artist only a very 
little, while a value of 3 means user 110 likes the corresponding artist very much. A value of 2 
means user 110 hkes the corresponding artist more than a just a little, but not very much. 

Likewise, the favorite sound recordings table includes two columns, one column for 
identifying a sound recording and one colunm for indicating the degree to which user 110 likes a 
particular sound recording in the table. Because, in this embodiment, profile 219 belongs to a 
music/information channel, profile 219 also includes news item categories and keywords 310. 
The creation of chaimel profiles are described fiirther below with reference to FIGS. 15-17. 

Those skilled in the art will appreciate that the present invention is not limited to any 
particular design of profile 219. As is appreciated by those skilled in the art, all that is required 
is that profile 219 be designed to contain profile information fi-om which a "personalized" 
playlist can be generated. That is, profiles 219, at a minimum, contain information 
corresponding to, or related to, user 1 lO's sound recording preferences. In short, the profile 219 
shown in FIG. 3 is used merely to illustrate an embodiment of the invention and not to limit the 
invention. 
Wanted lists 

In certain embodiments, each active audio channel defined within device 202 has an 
associated wanted Ust 215 that is stored in storage device 214. As it's name implies, a wanted 
Ust 215 contains a list of wanted items. In this system, the wanted items are copies of sound 
recordings. 

FIG. 5 illustrates the information contained in an exemplary wanted list 215. As 
illustrated in FIG. 5, wanted list 215 contains a Ust of sound recording identifiers and an 
indicator for each listed sound recording that indicates whether the sound recording is in library 
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216 or not At the least, a majority of the listed sound recording identifiers identifies a sound 
recording that matches the profile belonging to the audio channel to which the wanted Ust 215 is 
associated. However, it is preferred that each Usted sound recording identifier identifies a sound 
recording that matches the profile belonging to the audio channel to which the wanted list 215 is 
associated. Also as illustrated in FIG. 5, a variety of information may be associated with each 
sound recording identifier, such as: the music genre to which the sound recording belongs, the 
style categories within the genre(s) to which the sound recording belongs, and meta-data 
concerning the sound recording. The meta-data may include such information as the artists 
name, album name, song title, etc. 

Wanted lists 215 may be created by a hst generator 287 or by a system operator. Like 
playlist generator 288, list generator 287 can be installed in device 202 or in an external 
computing device, such as server 280 or PC 299, and is preferably implemented in software. For 
the sake of brevity, only the embodiments where Ust generator 287 is stored in server 280 or 
device 202 is described. 

In creating a wanted list 215, list generator 287 may use the profile information stored in 
the profile 219 belonging to audio channel with which the Ust 215 is intended to be associated. 
Thus, if Ust generator 287 is installed in server 280 and not on local device 202, and the profiles 
219 are stored in local device 219 but not on server 280, then before Ust generator 287 can 
generate a wanted list 215 to be associated with a given active audio channel, device 202 must 
first t*ansmit to server 280 the given audio channel's profile information 219. Also, if Ust 
generator 287 is installed on server 280 and not device 202, then after Ust generator 287 creates 
the Ust 215, the Ust 215 is transmitted by server 280 to device 202. 

In one embodiment, wanted list 215 may not be accessed directly by user 110. That is, in 
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one embodiment, user 110 may not be allowed to view or otherwise determine the contents of 
any of the wanted lists 215. This may be accomplished by encrypting each wanted Ust 215 so 
that only software program 250 can decrypt the wanted Usts. 

A playlist 218 associated with a given audio channel and stored in storage unit 214 and a 
wanted Ust 215 associated with the same audio channel are similar in that both the playUst 218 
and the wanted Hst 215 contain one or more sound recording identifiers that identify a soxmd 
recording that fits the profile of the audio channel to which they are associated. They are 
different, however, in that a playhst 218 preferably does not contain any sound recording 
identifiers that identify a sound recording that is not in library 216, whereas wanted Ust 215 is 
not so constrained. Additionally, in many embodiments, a wanted Ust 215 may contain a much 
longer Ust of sound recording identifiers than does a playlist 218. 
Details of the Operation of an Audio Channel 

FIGS. 10-14 and 26-28 illustrate various different processes 1000, 1100, 1200, 1300, 
1400, 2600, 2700 and 2800, respectively, that are performed by device 202 m response to user 
1 10 selecting to Usten to an available, active audio channel. 

Referring to FIG. 10, process 1000 is preferably used in the embodiment where a profile 
219 belonging to the selected audio channel and a local sound recording library 216 is stored in 
storage device 214, but neither a wanted list 215 nor a playUst 218 corresponding to the selected 
audio channel is stored in storage device 214. 

Process 1000 is identical to process 900, with the exception of step 1002. In step 1002, 
device 202 selects a sound recording fi*om library 216 that fits the profile 219 of the selected 
audio channel In one embodiment, library catalogue 217 is examined to select a sound 
recording fi-om Ubrary 216 that fits the profile 219. As illustrated in FIG. 25, in one 
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embodiment, for each sound recording in library 216, library catalogue maintains a record of the 
genre(s) and style(s) to which the sound recording belongs. This genre and/or style information 
is used to by device 202 in determining whether a particular sound recording in library 216 
matches the profile 219. 

Preferably, in performing step 1002, the sound recordings are selected "intelligently." 
For example, the sound recordings are selected such that the resulting set of selected sound 
recordings does not violate any statutory, regulatory or contractual requirement 

Referring to FIG. 11, process 1 100 is preferably used in the embodiment where a wanted 
list 215 corresponding to the selected audio channel is stored in storage device 214, but a playUst 

218 corresponding to the selected audio chaimel is not stored in storage device 214. As 
described earUer, a wanted list 215 contains, among other things, a list of sound recording 
identifiers that match the profile 219 belonging to the selected audio channel. Wanted list 215 is 
preferably created when the audio channel to which it is associated is activated by user 110. 

Like process 1000, process 1 100 is identical to process 900, with the exception of step 
1 102. In step 1 102, device 202 selects a sound recording by choosing a sound recording that (1) 
is identified by a sound recording identifier that is listed in the wanted list 215 that is associated 
with the selected audio channel and (2) is stored in library 216. Preferably, as with step 1002 of 
process 1000, in performing step 1 102, the sound recordings are selected intelligently. 

Referring to FIG. 12, process 1200 is preferably used in the embodiment where a profile 

219 belonging to the selected audio channel is stored in storage device 214, but neither a wanted 
list 215 nor a playHst 218 corresponding to the selected audio channel is stored in storage device 
214. 

Process 1200 begins in step 1202 where device 202 selects a sound recording fi:om 
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library 216 that matches the selected audio chamiers profile. After step 1202 control passes to 
step 1204, where device 202 determines whether it may pre-announce the selected sound 
recording. If it may, control passes to step 1205, otherwise control passes to step 1206. In step 
1205 the selected sound recording is audibly and/or visually announced to user 110. After step 
1205, control passes to step 1206. In step 1206, device 202 begins playing the selected sound 
recording. 

While the selected sound recording is being played for the Ustener, device 202 selects 
another sound recording that matches the selected audio channel's profile (step 1208). Next, a 
determination is made as to whether the sound recording selected in step 1208 is part of the 
sound recording library (step 1210). If the selected sound recording is part of the sound 
recording library, control passes to step 1226, otherwise control passes to steps 1212 and 1214. 

In step 1226 a determination is made as to whether the sound recording currently being 
reproduced is finished. If it is finished, device 202 determines whether it may pre-announce the 
sound recording selected in step 1208 (stepl230). If it may, control passes to step 1231, 
otherwise control passes to step 1232. In step 1231 the soimd recording selected in step 1208 is 
audibly and/or visually announced to user 110. After step 1231, control passes to step 1232. In 
step 1232, device 202 begins playing the sound recording selected in step 1208. 

If the current sound recording is not finished, device 202 determines whether next-button 
802 or dislike-button 810 were selected by user 110 (step 1228). If either of those buttons were 
selected, then control passes to step 1226. 

In step 1214, device 202 automatically downloads the sound recording selected in step 
1208 firom server 280, stores the recording onto storage device 214, and adds the recording to 
local sound recording library 216. Preferably, the downloaded recording is encrypted (either by 
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the server before it transmits the recording to device 202 or by device 202 after it receives the 
recording). In this way, because the sound recording is encrypted, only authorized people or 
systems can directly access the recording. Preferably, user 1 10 is not authorized to directly 
access the sound recording. That is, device 202 does not give user 1 10 the capabiUty to play the 

5 sound recording whenever user 1 10 so desires. It is also preferred that the soimd recording be 

J 

compressed before it is transmitted to save time in downloading the sound recording. 

In step 1212, device 202 selects a sound recording from Ubrary 216 that matches the 
vf selected audio channel's profile. Preferably, the sound recording selected in step 1212 is very 

similar in genre and style to the sound recording selected in step 1208. Next, device 202 
y> determines whether the soimd recording currently being played is finished (step 1216). If it is 
g finished, control passes to step 1220, otherwise control passes to step 1218. 

•sssr 

^ In step 1218, device 202 determines whether next-button 802 or dislike-button 810 were 

OS 

W selected by user 1 10. If either of those buttons were selected, then control proceeds to step 1220, 

L. otherwise the process retums to step 1216. 

!^ In step 1220, device 202 determines whether the sound recording that is being 

H downloaded in step 1214 is ready to be played. That is, it determines, among other things, 

I 

whether a sufficient amount of the sound recording has been successfiilly downloaded and stored 
onto storage device 214. If the sound recording is ready to be played, then control passes to step 
1230, otherwise control passes to step 1222. In step 1222, device 202 determines whether it may 
20 pre-announce the sound recording selected in step 1212. If it may, control passes to step 1223, 
otherwise control passes to step 1224. In step 1223 the sound recording selected in step 1212 is 
audibly and/or visually announced to user 1 10. After step 1223, control passes to step 1224. In 
step 1224, device 202 begins playing the sound recording selected in step 1212. After step 1224, 
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control passes back to step 1208. 

Referring to FIG. 13, process 1300 is preferably used in the embodiment where a wanted 
list 215 corresponding to the selected audio channel is stored in storage device 214, but a playhst 
218 corresponding to the selected audio channel is not stored in storage device 214. Process 
1300 is identical to process 1200, with the exception of steps 1302, 1308, and 1312. In step 
1302, device 202 selects a sound recording that (1) is listed in the wanted list 215 that is 
associated with the selected audio channel and (2) is stored in library 216. In step 1308, device 
202 selects a sound recording that is listed in the wanted list 215 that is associated with the 
selected audio channel. And in step 1312, device 202 selects a soxmd recording that (1) is hsted 
in the wanted list 215 that is associated with the selected audio channel and (2) is stored in 
Ubrary216. 

In one embodiment, after device 202 performs step 1214, device 202 determines the next 
N sound recordings that are to be played and that are not stored in library 216 and downloads 
those N sound recordings (this could be done sequentially or all at one time or other ways). N 
can be any integer greater than or equal to 1 . In this way, when a sound recording is selected to 
be played in step 1308, it is likely that the sound recording will be m Ubrary 216. 

Although not shown as part of process 1200 or 1300, when either next-button 802 or 
dislike-button 810 are selected, device 202 ceases playing the currently playing sound recording. 
Additionally, if dislike-button 810 is selected, the profile of the currently selected audio channel 
is appropriately updated. 

Also, although it is not shown in either process 1200 or process 1300, device 202 
processes flie more-button 806, purchase-button 804, like-button 808, and off-button 609 
activation event in the same manner as was described with reference to process 900. 

Attorney Docket No.: 14688-505 28 



Referring to FIG. 14, process 1400 is preferably used in the embodiment where a local 
sound recording library 216 and a playlist 219 associated with the selected audio channel are 
stored in storage device 214, and the playlist 218 only Hsts sound recording identifiers that 
identify a soxmd recording stored in library 216. Process 1400 is identical to process 900, with 
the exception of step 1402. In step 1402, device 202 selects a sound recording that is listed in 
the playlist 218. 

Preferably, in this embodiment, playUst 218 contains an ordered Ust of sound recordings 
having a beginning and end, and, in selecting a sound recording firom the playUst 218, device 202 
simply begins at the beginning of the playlist and selects the recordings in the order in which 
they are Usted. Consequently, device 202 keeps track of the last sound recording that it selected 
so it knows the next sound recording to select In one embodiment, when the last sound 
recording that device 202 selected is at or near the end of the playlist, device 202 will use playlist 
generator 288 to generate a new playlist 218. In another embodiment, a new playlist 218 is 
generated on a periodic basis (i.e., daily, weekly, . . In still another embodiment, a new 
playUst 218 is generated for a given active audio channel whenever the active audio chaimers 
profile is updated. 

Preferably, playlist generator 288 uses the existing playlist 218, the profile 219 associated 
with the existing playlist 218, and library catalogue 217 to create a new playUst 218. 
Alternatively, if playlist generator 288 is installed in servo: 280 as opposed to in device 202, then 
device 202 may transmit to server 280 the existing playUst 218, the profile 219 associated with 
the existing playUst 218, and Ubrary catalogue 217 (if these items are not already stored on 
server 280). Playlist generator 288 installed on server 280 will then have the information 
necessary to create the new playUst. After the new playUst is created, it is transmitted fi"om 
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server 280 to device 202, v^here it is then stored in storage unit 214 and associated with the 
appropriate audio channeL 

Regardless of where playlist generator 288 is installed, playUst generator 288 preferably 
creates only playlists that (1) conform to the DMCA or similar statute, regulation or contract and 
(2) matches the profile 219 of the audio channel with which the playlist 21 8 is associated. 

Referring to FIG. 26, process 2600 may be used in the embodiment where device 202 
does not maintain a local sound recording Ubrary 216. Process 2600 begins in step 2602, where 
device 202 selects a soimd recording based on the channel selected by user 1 10. This can be 
accompUshed by either (A) choosing, fix)m a given set of sound recordings, a sound recording 
that fits the profile of the selected audio channel, or (B) choosing a sound recording Ihat is 
identified by a sound recording identifier that is listed in the wanted list 215 and/or playlist 218 
that is associated with the selected audio channeL After step 2602, device 202 downloads the 
selected song firom a remote server (e.g., server 280) (step 2604). After step 2604, control passes 
to step 2606. 

In step 2606, device 202 determines whether it can pre-announce the most recently 
selected sound recording. If it can pre-announce the sound recording it will (step 2608), 
otherwise control passes to step 2610. 

In step 2610, device 202 plays the most recently selected sound recording for user 1 10 to 
hear. Device 202 also selects N number of sound recordings based on the currently selected 
audio channel (step 2612), where N is an integer greater than or equal to 1. Preferably, N is 
determined by the amount of fi:ee space available in a local cache 269, which can be 
implemented using memory available within in data processing unit 212 (such as RAM) or 
which can be implemented using storage space available in storage device 214, as is illustrated in 
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FIG. 2. While the sound recording is being reproduced for user 110, device 202 performs steps 
2614-2630 in parallel with steps 2632-2634. 

In step 2632, device 202 downloads the selected N sound recordings from a remote 
server 280. In step 2634, device 202 stores each downloaded sound recording in local cache 
269. 

In steps 2614-2624, device 202 determines whether listen-button 603 has been selected, 
whether dislike-button 810 has been selected, whether next-button 802 has been selected, and 
whether the last sound recording selected to be played (i.e., the "current" sound recording) is 
finished playing, respectively. If listen button 603 was selected, control passes back to step 2602 
and, preferably, the local cache is cleared (i.e., all sound recordings stored in the cache are 
deleted). If dislike-button 810 was selected, control passes to step 2618, where device 202 
updates appropriately the profile associated with the selected audio channel, stops playing the 
current sound recording, and may delete the current sound recording from the cache 269 if it is 
stored in the cache 269 (steps 2618, 2622, and 2626, respectively). If next-button 802 was 
selected, control passes to step 2622, and if the current sound recording is finished playing, 
control passes to step 2626. After step 2626, control passes to step 2628. 

In step 2628, device 202 determines whether there are any sound recordings m the local 
cache 269 that are ready to be played. If not, device pauses and then retums to step 2628, 
otherwise control passes to step 2630. In step 2630, device 202 selects a sound recording from 
local cache 269 that is ready to be played and control then passes back to step 2606. 

Referring to FIG. 27, process 2700 may be used in the embodiment where device 202 
does not maintain a local sound recording library 216. Process 2700 begins in step 2702, where 
device 202 selects a sound recording based on the channel selected by user 1 10. This can be 
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accomplished by either (A) choosing, from a given set of sound recordings, a sound recording 
that fits the profile of the selected audio channel, or (B) choosing a sound recording that is 
identified by a sound recording identifier that is listed in the wanted list 215 and/or playUst 218 
that is associated with the selected audio channel. After step 2702, device 202 downloads the 
selected song from a remote server (e.g., server 280) (step 2604). After step 2704, control passes 
to step 2706. 

In step 2706, device 202 determines whether it can pre-announce the most recently 
selected sound recording. If it can pre-announce the sound recording it will (step 2708), 
otherwise control passes to step 2710. 

In step 2710, device 202 plays the most recently selected sound recording for user 1 10 to 
hear. Device 202 also selects another sound recording based on the currently selected audio 
channel (step 2712). 

While the sound recording is being reproduced for user 110, device 202 performs steps 
2714-2726 in parallel with step 2728. Li step 2728, device 202 downloads the most recently 
selected sound recording (i.e., the sound recording selected in step 2712) from a remote server 
280. 

In steps 2714-2724, device 202 determines whether listen-button 603 has been selected, 
whether dislike-button 810 has been selected, whether next-button 802 has been selected, and 
whether the last sound recording selected to be played (i.e., the "current" soimd recording) is 
finished playing, respectively. If listen-button 603 was selected, control passes back to step 2702 
and. If dislike-button 810 was selected, control passes to step 2718, where device 202 updates 
appropriately the profile 219 associated witii the selected audio channel, and stops playing the 
current sound recording (steps 2718 and 2722). If next-button 802 was selected, control passes 
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to step 2722, and if the current sound recording is finished playing, control passes to step 2726. 

In step 2726, device 202 determines whether the most recently selected sound recording 
is ready to be played. If it is not ready, device pauses and then returns to step 2726, otherwise 
control then passes back to step 2706. 

Although it is not shown in either process 2600 or process 2700, device 202 processes the 
more-button 806, purchase-button 804, like-button 808, and off-button 609 activation event in 
the same manner as was described with reference to process 900. 

Referring to FIG. 28, process 2800 may be used in the embodiment wh^e device 202 
does not maintain a local sound recording library 216. 

Process 2800 begins in step 2802, where device 202 transmits a Usten request message to 
a server 280. The listen request message includes an identifier that identifies the audio channel 
to which user 110 has selected to listen. Next, a coimection is established between device 202 
and server 280 so that server 280 can stream audio data (e.g., sound recordings) to device 202 for 
playback to user 110 (step 2804). Next, device 202 (a) receives firom server 280 a sound 
recording that is streamed to device 202, (b) stores in cache 269 the sound recording data 
included in the received data stream, thereby creating a copy of the sound recording in cache 
269, and (c) reproduces the sound recording contained in the stream for user 1 10 to hear (step 
2806). Next, device 202 waits for user 110 to activate button 603, 609, 802, 804, 806, 808, or 
810 (step 2808), If listen-button 603 is activated, device 202 transmits a listen request message 
to server 280 (step 2810) and control goes back to step 2806. If off-button 609 is activated, 
process 2800 ends (step 2822). If next-button 802, more-button 806, like-button 808, or dislike- 
button 810 are activated, device 202 sends a command message to server 280 (step 2812) and 
control goes back to step 2806. Server 280 may process the command message in a similar 

Attorney Docket No.: 14688-505 33 



manner as these buttons are processed by device 202 as described in process 900. For example, 
if next-button 802 is activated, server 280 may stop transmitting the current sound recording and 
select a new sound recording to stream to device 202. 

The command message contains an idratifier that identifies which of the buttons was 
activated. After purchase-button 804 is activated, a determination is made (by, for example, 
device 202 or a server 280) as to whether user 1 10 may obtain a copy of the currently playing 
sound recording. If it is determined that user 110 may not obtain a copy of the sound recording, 
control goes back to step 2806, otherwise the copy of the currently playing sound recording that 
is stored in cache 269 is stored on a non-volatile storage device accessible to user 110 and then 
control goes back to step 2806. 

Preferably, in performing process 2600, 2700 and 2800, the sound recordings are selected 
such that the resulting set of sound recordings that are played matches the profile of the selected 
audio channel and, preferably, do not violate a statutory, regulatory, or contractual provision. 
Creating a New Audio ciiannel 

One of the most important features of the present invention is providing user 110 with the 
abiUty to create and modify audio channels. FIGS. 15-17 are illustrations of possible user 
interfaces for enabling user 1 10 to create and modify audio channels. Those skilled in the art will 
appreciate that the present invention is not limited to the user interfaces illustrated in FIGS. 15- 
17 or to any particular user interface. As is appreciated by those skilled in the art, any user 
interface through which user 110 can specify his or her sound recording preferences could be 
employed in the present inv^tion. In short, FIGS. 15-17 are used merely to illustrate an 
embodiment of the invention and not to Umit the invention. 

FIG. 15 illustrates a user interface page 1500. Page 1500 is referred to as the 
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"create/modify profile form." User 110 accesses user interface page 1500 by selecting button 704 
on page 700 (see FIG. 7). Page 1500 is a fill-in form that enables user 1 10 to define or modify 
an audio channel by inputting his or her sound recording preferences. The information requested 
by fill-in form 1500 is used to illustrate one set of user preference information. Other 
information in addition to or instead of the information requested by fill-in form 1500 could be 
collected from user 1 10 to create an audio channel. 

In filling out form 1500, user 110 might first name the chaimel by inputting a name into 
text box 1502. Next, user 1 10 might select one or more genres of music to be associated with the 
channel by selecting the appropriate genre checkboxes 1504. For the advanced users, a genre 
equalizer 1600 (see FIG. 16) can be accessed by selecting the genre equalizer-button 1505. 

Genre equalizer 1600 can be used to specify the relative degree to which each of the 
selected genres dominates the audio channel. The equahzer 1600 employs a fader for each of the 
selected genres. As shown in FIG. 16 as an example, the selected genres are Rock, Jazz and 
Blues. Thus, the equalizer 1600 includes three faders: a Rock fader 1602, a Jazz fader 1603, and 
a Blues fader 1604. By manipulating the faders 1602-1604, user 110 specifies the percent of the 
audio channel devoted to each of the selected genres. In the above example. Equalizer 1600 also 
includes three percetitage display boxes 1610-1612, one corresponding to Rock 1610, one to Jazz 
1611, and one to Blues 1612. Preferably, the percentage of music devoted to each genre is 
determined by the following formula: 

% genre = (value of genre)/(total value) 

The value of a genre is determined by the position of the fader and the number of 
positions on each fader. For example, in the equalizer of FIG. 16, each fader has 10 possible 
positions. Thus each genre (Rock, Jazz, and Blues) can have one of 10 possible values. For 
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example, if the Rock genre has a value of 9, the Jazz genre has a value of 6, and the Blues genre 
has a value of 3, Aen the percentage of the audio channel devoted to Rock is 9/(9+6+3) = 50%. 
Similarly, the percentage of the audio channel devoted to Blues is 3/(9+6+3)= 16.66%. 

Alternatively, instead of manipulating the faders to determine the percent of the audio 
channel devoted to each of the selected genres, user 110 can simply directly enter the desired 
percentages into the percentage display text boxes 1610-1612. 

In addition to the genre equalizer, there may also provided a style equalizer for each 
selected genre of music. Thus, in the above example, the software would provide three style 
equalizers: one for Rock, one for Jazz, and one for Blues. A style equalizer-button 1620 is 
activated to access the style equalizers. 

FIG. 17 illustrates the three style equalizers in the above example, one for each genre. 
Each genre has one or more associated styles. For example, the Rock genre may have the three 
associated styles: Hard Rock, Light Rock, and Acid Rock. Each style equalizer functions in the 
same manner as the genre equalizer. That is, user 110 manipulates the faders to determine the 
percent of the genre devoted to each style. For example, user 1 10 can specify that the Rock 
genre be composed of 80% Hard Rock and 20% Acid Rock. Thus, in the case where user 110 
selects the Rock genre to comprise 50% of the audio channel, then 40% of the audio channel 
would be devoted to Hard Rock and 10% would be devoted to Acid Rock. 

Referring back to fill-in form 1500, after specifying the genre percentages and the style 
percentages, user 1 10 can do any one or more of the following: (1) input the names of one or 
more of his or her most favorite and least favorite artists into text boxes 1506 and 1507, 
respectively, (2) input the names of one or more of his or her most favorite and least favorite 
sound recordings into text boxes 1508 and 1509, respectively, (3) specify news category of 
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interest by inputting a news category into box 1510, and (4) specify one or more news keywords 
by inputting one or more keywords into box 1511. 

After user 1 10 has completed entering in the profile information using pages 1500, 1600 
and 1700, user 1 10 selects done-button 1590. In this manner, user 1 10 is enabled to define 
personalized audio channels. 

In one embodiment, after user 110 selects done-button 1590, the audio channel profile 
information specified by user in pages 1500, 1600, and 1700 is stored in a channel profile 219 in 
storage device 214. Additionally, the newly created audio channel may be placed in the active 
state. Optionally, device 202 may then use wanted list generator 287 and/or playhst generator 
288 to create a wanted list 215 and/or a playUst 218 that matches the profile information entered 
by user 110. Alternatively, if wanted hst generator 287 and playUst gaierator 288 are installed 
on server 280 instead of in device 202, then device 202 transmits profile 219 to server 280. After 
receiving profile 219, server 280 uses wanted list generator 287 and/or playlist generator 288 to 
create a wanted hst 215 and/or a playlist 218 that matches the received profile 219, and transmits 
the wanted list 215 and/or a playlist 218 to device 202 where they are then stored in storage 
device 214. 

In another embodiment, after user 1 10 selects done-button 1590, the channel profile 
information specified by user in pages 1500, 1600, and 1700 is transmitted to server 280, which 
then may store the received profile information in a profile 219. Additionally, the newly created 
audio channel may be placed in the active state. In this embodiment, the software program 250 
can be a web browser or other thin client software. After receiving the audio chaimel profile 
information, server 280 uses wanted Ust generator 287 and/or playlist generator 288 to create a 
wanted Ust 215 and/or a playlist 218 that matches the received profile information, and transmits 
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the wanted list 215 and/or playlist 218 to device 202 where they are stored in storage device 
214 

If user 110 specifies that U2 is one of his or her favorite artists, a relatively large number 
of sound recordings from U2 might be placed into the personalized playUst and/or device 202 
may select that artist more frequently, but, in one embodiment, in no event is the artist selected 
so frequently that in doing so device 202 would run afoul of a governing statutory, regulatory or 
contractual provision (e.g., the DMCA). And if a user specified one or more sound recordings as 
being favorite, then device 202 might ensure that those sound recordings are placed in the 
personaUzed playlist and may select those sound recordings more frequently, but, in one 
embodiment, in no event are the sound recordings played so often that in doing so device 202 
would run afoul of a governing statutory, regulatory or contractual provision. Similarly, in one 
embodiment, songs from the user's least favorite artists and the user's least favorite songs are not 
included in the playlist 21 8 or are included on only a Umited basis. Advantageously, wanted Ust 
generator 287 and/or a playlist generator 288 could be programmed to determine a set of sound 
recordings that are similar to the user's favorite sound recordings and to place this set of sound 
recordings into wanted list 215 and/or a playlist 218. 

Because a song recording list 215 or playlist 218 conforms to a profile 219 associated 
with an audio channel as described above, song recording Ust 215 or playhst 218 should each 
contain a list of sound recordings that have a high probability of being enjoyed by user 110. 

In an embodiment where user interface 220 is limited (e.g., device 202 is a cable-tv set- 
top box as opposed to a personal computer), user 110 may use a personal computer (PC) 299 or 
other like device to create the audio channels instead of directly using device 202. In this 
embodiment, software program 250 is installed on PC 299. In this embodiment, after user 1 10 
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enters the audio channel specification information into pages 1500, 1600, and 1700, the entered 
information is sent to server 280 or to device 202, which then may store the received information 
in a profile 219. Server 280 or device 202 then creates a wanted list 215 and/or playUst 218 in 
the manner described above and, in one embodiment, server 280 then transmits the wanted Ust 
215 and/or playUst 218 to device 202. In this embodiment, the software program 250 can be a 
web browser or other thin client software and server 280 can implement a web server. 

Additional methods for creating and/or modifying a wanted list 215 or playhst 21 8 are 
described in U.S. Patent No. 5,616,876 to Gluts and U.S. Patent No. 5,819,160 to Foladare et aL, 
both of which are incorporated herein by this reference. 
Modifying An Audio Channel's ProfQe 

There are at least two ways in which an audio channel's profile may be modified. One 
way, which has been described already, is for user 1 10 to select more-button 806, like-button 
808, or dislike-button 810. Another way is for user 1 10 to select an audio channel Usted in box 
602 and then activate modify-button 606. After user 110 does this, page 1500 is displayed. 
Using page 1500, user 110 can modify the profile 219. 

Immediately after an audio channel's profile 219 is modified, in one embodiment, the 
playUst 218 and/or wanted list 215 associated with the modified audio channel may be updated 
to match the new profile 219. 

The present invention also contemplates allowing user 1 1 0 to modify one or more audio 
channel profiles 219 by enabling user 1 10 to rate songs and artists while user 1 10 is Hstening to a 
conventional broadcast audio or audio/video channel, as opposed to a personalized audio 
channel. User 110 may use device 202 not only to listen to a personalized audio channel, but 
also to a conventional broadcast audio channel, such as, for example, a digital cable channel over 
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which digital music is broadcast. 

In one embodiment, when user 1 10 is using device 202 to listen to a broadcast audio 
channel, device 202 enables user 1 10 to indicate whether and to what extent user 1 10 Ukes or 
disUke the sound recording that is currently being reproduced and/or the artist that recorded the 
sound recording. After user 110 indicates the he likes or dishkes the sound recording that is 
currently playing or indicates the he dislikes the artist as well as the sound recording, then one or 
more audio channel profiles 219 are modified based on tiie user's preference for the sound 
recording/artist. 

FIG. 29 is a flow chart illustrating a process 2900, according to one embodiment, that is 
performed at least in part by device 202 and that enables user 1 10 to modify one or more audio 
channel profiles by rating songs and/or artists while Ustening to a broadcast audio/video channel. 

Process 2900 begins in step 2902, where device 202 receives a broadcast sound 
recordmg. Preferably, at or about the same time device 202 receives the broadcast sound 
recording, device 202 receives information concerning the received sound recording. This 
information may include such information as the title of the sound recording, the name of the 
artist that recorded the sound recording, the genre(s) to which the sound recording belongs, 
and/or other information about the sound recording. 

Next (step 2904), device 202 plays the sound recording so that user 110 can Usten to the 
sound recording. If user 110 Ukes/dislikes the sound recording and/or the artist that recorded the 
sound recording, then the user has the option of communicating this Uke/dislike to device 202. 
There are a variety of ways in which device 202 can enable user 1 10 to communicate to device 
202 whether and to what extent user 110 likes/dislikes the sound recording that is currently being 
reproduced and/or the artist that recorded the sound recording. For example, in one embodiment. 
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user interface 220 may include buttons, GUI menu options, GUI icons, or other mechanisms for 
enabling user 110 to input this infomiation to device 202, 

In step 2906, device 202 receives the input concerning user 1 lO's like/dislike for the 
sound recording and/or artist. Next (step 2908), one or more profiles 219, wanted lists 215, 
and/or playUsts 218 are modified based on the input received. 

FIG. 30 is a flow chart illustrating a process 3000, according to one embodiment, for 
implementing step 2908. Process 3000 begins with step 3002 where one or more personalized 
audio channels are selected. In one embodiment, the selection is based on information 
concerning the received broadcast sound recording. For example, Ihe information concerning the 
sound recording may specify the genre(s) to which the sound recording belongs and device 202 
may use this information to select one or more of the personalized audio channels that are 
configured to play sound recordings that belong to the specified genre. In another embodiment, 
the selection is based on input received firom user 1 10. That is, user 110 may interact with user 
interface 220 to input a selection of one or more personalized audio channels. After step 3002 
control passes to step 3004. 

In step 3004 a determination is made as to whether user 1 10 has indicated that he Ukes or 
dislikes the sound recording that is currently being played. If user 110 indicated that he likes the 
sound recording, control passes to step 3005, otherwise control passes to step 3014. 

Li step 3005 the degree to which user 110 likes the sound recording is determined. In one 
embodiment, user 110 may communicate to device 202 the degree to which he hkes the sound 
recording. For example, device 202 may enable user 1 10 to rate the sound recording on a scale 
of 1 to 10, where a rating of 1 means user 110 likes the sound recording a little bit and a rating of 
10 means user 110 likes the soxmd recording very much. After step 3005 control passes to step 
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3006. 

Jn step 3006, information corresponding to the sound recording in question is added to 
one or more of the profiles 219, the wanted lists 215, and the playlists 219 that are associated 
with the selected personalized audio channels. For example, the title of the sound recording in 
question, or another sound recording identifier that identifies the sound recording in question, 
maybe added to: (1) the favorite sound recording table 304 in each profile 219 that is associated 
with one of the selected personalized audio channels, (2) each wanted list 215 that is associated 
with one of the selected personalized audio channels, and/or (3) each playUst 218 that is 
associated with one of the selected personalized audio channels. Additionally, a value 
representing the determined degree to which user 110 likes the soxmd recording is also added to 
table 304 and associated with the sound recording identifier that identifies the sound recording. 
After step 3006, control passes to step 3008. 

In step 3008 a determination is made as to whether user 110 has indicated that he Ukes 
the artist that recorded the sound recording that is currently being played. If user 110 indicated 
that he likes the artist, control passes to step 3009, otherwise the process ends. 

In step 3009 the degree to which user 110 likes the artist is determined. For example, 
device 202 may enable user 1 10 to rate the artist on a scale of 1 to 10. After step 3009 control 
passes to step 3010. 

In step 3010 information corresponding to the artist in question is added to one or more 
of the profiles 219, the wanted Usts 215, and the playhsts 219 that are associated with the 
selected personalized audio channels. For example, the name of the artist in question, or another 
artist identifier that identifies the artist in question, may be added to the favorite artist table 303 
in each profile 219 that is associated with one of the selected personalized audio channels. Also, 
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a value rq)resenting the determined degree to which user 1 10 likes the artist is may be added to 
table 303 and associated with the artist identifier that identifies the artist Additionally, one or 
more identifiers identifying other sound recordings recorded by the artist in question may by 
added to each wanted list 215 and/or each playlist 218 that is associated with one of the selected 
personalized audio channels. 

In step 3014 information corresponding to the sound recording is added to the profiles 
219 that are associated with the selected personalized audio channels. For example, the title of 
the sound recording in question, or another sound recording identifier that identifies the sound 
recording in question, may be added to the least favorite sound recording list 306 in each profile 
219 that is associated with one of the selected personalized audio channels. 

In step 3016, entries are deleted fi-om each wanted list 215, playlist 218, and/or favorite 
soimd recording table 304 that is associated with one of the selected personalized audio chaimels. 
For example, if a wanted list 215, a playUst 218, and/or a favorite sound recordings table 304 
that is associated witii one of the selected personalized audio channels contains an entry that 
identifies the sound recording in question, then that entry is removed firom the wanted Ust 215, 
playhst 218, and/or table 304. 

In step 3018 a determination is made as to whether user 1 10 has indicated that he dislikes 
the artist that recorded the sound recording that is currently being played. If user 110 indicated 
that he dislikes the artist, control passes to step 3020, otherwise the process ends. 

In step 3020 information corresponding to the ^st is added to the profiles 219 fliat are 
associated with the selected personaUzed audio channels. For example, the name of the artist in 
question, or another artist identifier that identifies the artist in question, may be added to the least 
favorite artist list 305 in each profile 219 that is associated with one of the selected personalized 
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audio channels. After step 3020, control passes to step 3022. 

In step 3022 entries may be deleted from each wanted list 215, playlist 218, and/or 
favorite artist table 303 that is associated with a selected personaUzed audio channels. For 
example, if the favorite artist table 303 contains an entry that identifies the artist, then that entry 
is removed from the favorite artist table 303. Also, if the wanted Ust 215 and/or playUst 118 
contains an entry that identifies a sound recording that was recorded by the artist, then that entry 
may be removed from the wanted Ust 215 and/or playUst 218. 

It is contemplated that after step 3006 the process 3000 may proceed directly to step 
3010, thereby skipping step 3008. It is also contemplated that after step 3016 the process 3000 
may proceed directly to step 3020, thereby skipping step 3018. Other variations of process 3000 
are also contemplated. 
The Local Sound Recording Library 

Referring again to FIG. 2, local sound recording library 216 is a collection of sound 
recordings that are stored in storage device 214. The invention contemplates a number of 
mechanisms for building sound recording Ubrary 216 (i.e., adding soimd recordings to library 
216). FIGs. 18-22 are flow charts illustrating example processes that can be used to add sound 
recordings to local sound recording Ubrary 216. 

Referring to FIG. 18, a process 1800 for adding sound recordings to local sound 
recording library 216, according to one embodiment, is illustrated, hi step 1802, user 1 10 is 
queried as to whether he or she owns any sound recordings that he or she would like to add to 
hbrary 216. If user 110 responds in flie negative, control passes to step 1808, otherwise control 
proceeds to step 1804. 

Iq step 1804, sound recordings owned by user 1 10 may be stored in storage device 214 (if 
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they are not already stored therein). La one embodiment, a storage device drive 276 (e.g., a 
floppy disk drive or CD ROM drive) is provided for receiving storage devices containing sound 
recordings owned by user 1 10, or user 110 can download the sound recordings the he or she 
owns from PC 299. Next (step 1 806), library catalogue 217 is updated with the appropriate 
infomiation concerning the sound recordings owned by the user (for example, user 1 10 may be 
asked to input the following for each sound recording: the artist's name, the title, the genre(s) to 
which sound the recording belongs, the styles(s) to which the sound recording belongs, etc.). 
Next (step 1808), device 202 receives a sound recording that is being broadcast by a music 
broadcaster (such as music broadcaster 102) and plays the sound recording for user 110. 
Following step 1808, device 202 determines the identity of the received sound recording (step 
1810). In digital and analog audio broadcasting systems it is possible to transmit meta-data 
along with the sound recordings. The meta-data may include, among other information, a sound 
recording identifier. This is just one way in which device 202 can determine the identity of the 
received sound recording. One possessing ordinary skill in the relevant art will appreciate that 
the invention is not limited to this or any particular means for identifying sound recordings and 
that a variety of identifying means are available. 

After step 1810 control passes to step 1820. In step 1820, device 202 determines whether 
the received soimd recording is a "needed" sound recording. A "needed" soimd recording is a 
sound recording that is not in the sound recording library 216 and that matches an active profile 
219 or is listed in an active wanted Usts 215. An active wanted Ust 215 is a wanted list 215 that 
is associated with an active audio chaimeL Similarly, an active profile 219 is a profile 219 that is 
associated with an active audio channel. 

Preferably, device 202 maintains a list of all needed sound recordings. This list is 
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referred to as the needed list. If the received sound recording is needed, control passes to step 
1822, otherwise it passes to step 1821. In step 1821, device 202 determines whether user 1 10 
has indicated a preference for the sound recording being played. In one embodiment, user 1 10 
can indicate his or her preference for a sound recording that is playing by activating a like button 
on user interface 220 during the play of the soimd recording. If user has indicated his or her 
preference for the sound recording being played, then control passes to step 1822, otherwise 
control goes back to step 1808. 

If the sound recording is needed or user 1 10 has indicated a preference for the sound 
recording, device 202 adds the sound recording to the library 216. That is, in one embodiment, 
device 202 performs steps 1822 and 1824. In step 1822, device 202 stores the sound recording 
in storage device 214. Preferably, the sound recording is also encrypted so that user 1 10 will not 
have direct access to the sound recording stored in storage device 214. Additionally, in one 
embodiment, a watermark is added to the sound recording before it is encrypted. Next (step 
1824), device 202 updates the library catalogue 217 (i.e., adds a new entry thereto), updates the 
active wanted Usts 215 (if any) that list the received sound recording to mdicate that the sound 
recording is now in library 216. After step 1824, control passes back to step 1808. 

Referring now to FIG. 19, a process 1900 for adding sound recordings to local sound 
recording library 216, according to another embodiment, is illustrated. In this embodiment, a 
wanted hst 215 is stored in storage device 214 for each active audio chaimel. Process 1900 may 
be most useful where device 202 includes at least two receivers 210, but is not Hmited to this 
environment. The first receivers is referred to as the primary receiver and the second is referred 
to as the secondary receiver. The secondary receiver is the receiver that is not being used by user 
1 10 to receive a broadcast at the current point in time. Steps 1902-1906 are identical to steps 
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1802-1806 and will not be described here. 

In step 1908, device 202 determines a broadcast channel over which the greatest number 
of "most needed" sound recordings are likely to be broadcast in any given time interval. In one 
embodiment, a "most needed" soxmd recording is a sound recording that is not in library 216 and 
that is listed in the wanted Ust 215 belonging to the highest ranked active audio channel. In this 
embodiment, step 1908 may be performed by the following two steps: first, determining the 
highest ranked audio channel that has one or more sound recordings listed in its associated 
wanted list 215 that are not stored in library 216; and second, determining the broadcast chamel 
that most closely matches the profile of the audio channel determined in the first step. 

In another embodiment, a "most needed" sound recording is a sound recording that is not 
in library 216 and that matches the profile 219 of the highest ranked active audio channel for 
which a playHst 218 cannot be generated because of the contents (or lack of content) in local 
sound recording library 216. In yet another embodiment, a "most needed" sound recording is a 
sound recording that is not in library 216 and that matches the profile 219 of the highest ranked 
active audio channel. 

User 1 10, in one embodiment, may manually rank the active audio channels. As is 
evident to one skilled in the art, user mterface page 600 can easily be modified to enable user 
1 10 to rank the active audio channels, hi another embodiment, device 202 is programmed to 
determine the highest ranked active audio channel. For example, device 202 can monitor user 
1 lO's use of device 202 to determine which active audio channel user 110 listens to the most. 
Device 202 would then rank that channel the highest. 

After step 1908 control passes to step 1910. In step 1910, device 202 tunes a receiver 
210 to the channel determined in step 1908. In the embodiment where there are multiple 
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receivers, a process like process 1900 can be performed in parallel for each receiver that is not 
being used by user 1 10 to listen to a station. Next (stq) 1912), the receiver 210 receives a sound 
recording broadcast over the channel determined in step 1908. The identity of the received sound 
recording is flien determined (step 1914). After step 1914 control passes to step 1916. In step 
1916, device 202 determines whether the received sound recording is a needed sound recording. 
If the received sounds recording is needed, control passes to step 1918, otherwise control goes 
back to step 1912. 

In step 1918, device 202 stores the sound recording in storage device 214. Preferably, the 
sound recording is also encrypted so that user 110 will not have direct access to the sound 
recording. Next (step 1920), device 202 updates the library catalogue 217 and updates the 
wanted Ust(s) 215 that list the received sound recording to indicate that the sound recording is 
now in library 216. After step 1920, control passes back to step 1908. 

Refening now to FIG. 20, a process 2000 for adding sound recordings to local sound 
recording library 216, according to another embodiment, is illustrated. In this embodiment, a 
wanted Ust 215 is stored in storage device 214 for each active audio channel. Process 2000 is 
identical to process 1900 with the exception of step 2008. 

In step 2008, device 202 determines a broadcast channel over which the greatest number 
of "needed'' sound recordings are likely to be broadcast in any given time interval. A "needed" 
sound recording is a sound recording that is not in library 216 and that is Usted in any one of the 
active wanted lists 215. In one embodiment, to determine the channel over which the greatest 
number of needed sound recordings are Kkely to be broadcast in any given time interval, device 
202 first determines which active wanted Ust 215 has the greatest number of needed sound 
recordings and then determines which broadcast channel most closely matches the audio channel 

Attomey Docket No.: 14688-505 48 



to which the active wanted list 215 that has the greatest number of needed sound recordings is 
associated. For example, if the active wanted list 215 that has the greatest number of needed 
sound recordings is associated with an audio channel that is dominated by the Jazz genre, then a 
broadcast channel that broadcasts mostly Jazz music would be the channel determined in step 
2008. 

Referring now to FIG. 21, a process 2100 for adding sound recordings to local sound 
recording library 216, according to another embodiment, is illustrated. Process 2100 is useful 
where device 202 includes two receivers 210, a primary receiver and a secondary receiver. 
Although not illustrated in process 2100, steps 1902-1906 of process 1900 are contemplated as 
being part of process 2100. 

In step 2102, device 202 creates the needed Hst of sound recordings, and in step 2104 
device 202 receives a program schedule from music broadcaster 102. Preferably, the program 
schedule contains a list of sound recording identifiers, the approximate time when each identified 
sound recording will be broadcast, and the channel over which the sound recording will be 
broadcast. Preferably, for the purpose of complying with legal or contractual requirements, the 
content of the program schedule is not allowed to be viewed or otherwise discovered by user 
1 10. In one embodiment this is achieved through encryption. That is, music broadcaster 102 
may encrypt the program schedule before transmitting it to device 202 and user 110 has no way 
of accessing the "key" to decrypt the program schedule. 

After receiving the program schedule and after creating the needed hst, device 202 uses 
them both to tune receiver 210 and/or a secondary receiver(s) 210 to an appropriate channel at an 
appropriate time (step 2106). For example, if the needed hst indicates that a particular sound 
recording is needed and the program schedule indicates that the particular sound recording will 
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be broadcast on channel B at approximately 10:30 p.m., then device 202 would tune a receiver 

2 1 0 to channel B at some point prior to 1 0:30 p.m. 

After step 2106, control passes to step 2108. In step 2108, device 202 receives a sound 

recording broadcast by music broadcaster 102. Next, device 202 determines the identity of the 
5 received song (step 2110). Then, in step 21 12, device 202 determines whether the received 

sound recording is on the needed list If the received sounds recording is needed, control passes 

to step 2114, otherwise control goes back to step 2106. 
^ M step 21 14, device 202 stores the sound recording in storage device 214. Preferably, the 

sound recording is also encrypted so that user 110 will not have direct access the sound 
JO recording. Next (step 21 16), device 202 updates the library catalogue 217, updates the active 
^ wanted list(s) 215 that list the received sound recording to indicate that the sound recording is 
m now in library 216, and removes the sound recording fi:om the needed list. After step 2116, 

; c i: 
sr 

control passes back to step 2106. 

Referring now to FIG. 22, a process 2200 for adding soimd recordings to local sound 
^ recording Ubrary 216, according to still another embodiment, is illustrated. Although not 

illustrated in process 2200, steps 1802-1806 of process 1800 are contemplated as being part of 
process 2200. 

In step 2202, device 202 receives fi-om user 110 a specification for a new audio channel 
and creates a channel profile 219 fix)m this information. As described above, user 110 may enter 
20 channel profile information into device 202 using GUI pages 1500, 1600, and 1700. Next (step 
2204), device 202 transmits the channel profile information to a remote server 280. Remote 
sever 280 uses the channel profile information to create a wanted list 215. Remote server 280 
then transmits the wanted list 215 to device 202. 
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Upon receiving wanted list 215, device 202 stores the list in storage device 214 (step 
2206). Next (step 2208), device 202 creates a "needed" list of sound recordings based on the 
sound recordings identified in the received wanted list and based upon the sound recordings that 
are in library 216. That is, the needed list of sound recordings contains the sound recordings 
identified in the received list that are not currently part of library 216. 

After creating the needed list, the needed list is transmitted to server 280 (step 2210). 
After receiving the needed list, server 280 electronically transmits to device 202 each sound 
recording identified in the needed list. Altematively, server 280 creates an archive on a portable 
recording medium (e.g., a CD ROM, a floppy disk, or other Uke recording medium) containing 
each song on the needed list and the portable recording medium is delivered to user 110 through 
conventional package deUvery means (e.g., FedEx, UPS, US !Mail). Device 202 receives the 
transmitted sound recordings (step 2212) and stores each sound recording in storage device 214 
and updates library catalogue 217 and wanted Ust as required. 

In the embodiment where the sound recordings are delivered to user 1 10 via a portable 
recording medium, user 1 10 inserts the recording medium into storage drive 276 (e.g., CD ROM 
drive, floppy disk drive, etc.) so that the sound recordings stored on the portable recording 
medium can be copied to storage device 214 and placed in library 216. Preferably, ttie sound 
recordings stored on the portable recording medium can only be played by device 202 in 
conjunction with an audio channel. Furthermore, device 202 does not provide user 110 with a 
mechanism for directly accessing any of the sound recordings on the storage portable medium. 
Thus, the only way for listener 1 10 to hear any of the sound recordings on the storage portable 
medium is to listen to an audio channel provided by device 202. 

In an altemative embodiment, in step 2204, device 202 additionally transmits library 
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catalogue 217 to server 280. In this embodiment, step 2206 may be skipped, server 280 

performs step 2208, and step 2210 is skipped. 

Because the amount of storage space available in storage device 214 may be limited, it 

may be necessary to periodically or occasionally remove sound recordings from library 216. 
5 One method that could be employed to "clean" the library is to remove all soxmd recordings that 

have not been accessed within a predetermined amount of time. Additionally, user 110 may 

decide to de-active a channel and ultimately delete the chamel by selecting it and activating 
A; delete-button 608. In one embodiment, when a channel is deleted, the sound recordings in 

library 216 that fit the profile of the delete channel and do not fit any profile of an active channel, 
^10 those sound recording may be deleted from the library, and any play-Ust 218 and/or wanted-Ust 
^ 215 associated with the deleted channel may also be deleted. As is evident to one skilled in the 
m art, a wide variety of other "cleaning" mechanisms are available. 

£ :s s 

m Updating The Wanted Lists 

Because new sound recordings are always being created, it is important to occasionally 

Is*? 

*B update wanted lists 215, to the extent there are any. There are a variety of processes that could 
be employed to update wanted lists 215 and the invention is not Umited to any one in particular. 
For the sake of completeness, a preferred process is described below with reference to FIG. 23. 

FIG. 23 is a flow chart illustrating a process for updating wanted Usts 218. The process 
begins in step 2302 where device 202 transmits to server 280 an active audio channePs profile 
20 information (e.g., which genres are included in the audio channel and which styles are included 
in each genre) and the date the wanted list 215 associated with the audio channel was last 
updated. The server 280 uses this information to create an update message. Preferably, in 
creating the update message, server 280 compares a list of "new'' sound recordings (a "new" 
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sound recording in one that was loaded on the server on or after the date when the wanted hst 
was last updated) to the received profile information to determine whether any of the "new'' 
sound recordings match the received profile information (step 2304). After performing the 
comparison, the server transmits one or more update messages to device 202 depending on 
whether any of the new sound recordings fit the channel profile. An update message includes a 
sound recording identifier that identifies a unique sound recording that fits the channel profile. 
The update message may also include meta-data concerning the identified soimd recording. The 
meta-data included in the update message may include such information as a Ust of genres and 
styles that apply to the identified sound recording. As discussed previously, a sound recording 
my belong to more than one genre of music and may be associated with more than one style. 

If the server transmits an update message, then the server may also transmit to device 202 
a copy of the sound recording identified in the update message. Preferably, the copy of the 
sound recording is encrypted prior to being transmitted to device 202. 

Device 202 receives the update message and sound recording (step 2306). Upon 
receiving the copy of the sound recording, device 202 stores the copy in storage device 214 (step 
2308). Similarly, upon receiving the update message, device 202 updates the appropriate wanted 
list 218 and updates library catalogue 217 (steps 2310 and 2312). Process 2300 is performed for 
each active audio channel on an occasional or periodic basis. 

While various embodiments/variations of the present invention have been described 
above, it should be understood that they have been presented by way of example only, and not 
Kmitation. Thus, the breadth and scope of the present invention should not be limited by any of 
the above-described exemplary embodiments, but should be defined only in accordance vsdth the 
following claims and their equivalents. 
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